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Abstract. [Purpose] The aim of this study was to compare cases with different shoulder and cervical pathologies 
in terms of shoulder protraction and scapular asymmetry. [Methods] A total of 216 patients, aged between 30-70 
years, were included, 108 of which were in the patient group (subacromial impingement, rotator cuff problems, 
adhesive capsulitis, disc herniations) and 108 of which were in the control group. The control group consisted of 
cases with no prior neck and shoulder problems or pain. Pain was evaluated using the visual analogue scale (VAS); 
the asymmetry of scapula was evaluated using the Lateral Scapular Slide Test (LSST) with two additional posi- 
tions; and the protraction of the scapula was evaluated using the shoulder protraction test. [Results] According to the 
data obtained, the affected side scapular asymmetry and protraction in the patient group were significantly greater 
than in the control group. When the patient groups were compared in terms of different pathologies, there were no 
differences between scapular asymmetry and shoulder protraction. [Conclusion] In conclusion, the pathologies of 
the neck and shoulder were found to cause scapular asymmetry and shoulder protraction. However, patients with 
different pathologies had similar scapular asymmetry and shoulder protraction. 
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INTRODUCTION 

Evaluation of the static position of the scapula is very im- 
portant in the pathologies of the shoulder and neck. This is 
due to the fact that these pathologies are the second and third 
most common causes of musculoskeletal pain 1 '. The abnor- 
mal changes in the position of the scapula at different angles 
of the shoulder indicate a disturbance of the scapulohumer- 
al rhythm, and these changes adversely affect the functions 
of the upper extremity 2, 3 '. The ratio of the scapulohumeral 
rhythm in healthy subjects should be 2:1 (humerus:scapula). 
In the pathologies limiting the movements of the glenohu- 
meral joint, this rhythm can be reversed, resulting in loss of 
stability of the scapula 1 '. During the dynamic motion of the 
arm, the humerus and scapula must move simultaneously 
for an optimum level of coherence between the humerus 
and the glenoid. This adaptation is necessary to maintain 
the relationship between the scapula and the muscles of the 
humeral head 4 '. The muscle system is the most important 
structure that supports the passive position and active func- 
tional stabilization of the scapula 5 '. The rotator cuff (RC) 
muscles provide dynamic stabilization of the humeral head 
in the glenoid fossa during normal functional activity 6 '. 
Due to the inhibition and weakness of these muscles, the 
humeral head cranially displaces, impairing the stability of 
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the shoulder. The position of the scapula varies depending 
on the strength of the muscles. Shoulder pathologies, such 
as subacromial impingement and glenohumeral instability, 
can lead to changes in the position of the scapula 7 '. 

There are numerous studies in the literature concerning 
scapular asymmetry in patients with unilateral shoulder 
and neck pathologies 8 '. This asymmetry is assessed in dif- 
ferent ways, such as palpation, radiographic measurement 
methods, and the Lateral Scapular Slide Test (LSST) 19 - 10 '. 
The LSST, described by Kibler, is a test used to determine 
scapular asymmetry, and there are various studies investi- 
gating its validity and reliability 2-11 - 12) . There are also stud- 
ies investigating the scapular asymmetry in patients with 
subacromial impingement, in athletes and in healthy indi- 
viduals 13, 14 '. However, there are limited studies in the litera- 
ture about scapular asymmetry and protraction in patients 
with different cervical and shoulder pathologies. The aim of 
this study was to compare cases with different shoulder and 
cervical pathologies in terms of shoulder protraction and 
scapular asymmetry. 

SUBJECTS AND METHODS 

This study was carried out on patients who were admit- 
ted to hospitals in the city of Kutahya due to pain in the 
shoulder and the neck, were diagnosed, and defined their 
pain based on the VAS. Individuals without pain were in- 
cluded in the control group. A total of 216 subjects between 
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Table 1. Demographic characteristics of the subjects 



Variables Patient Group (n=108) Control Group (n=108) 





X Min-Max 


X Min-Max 


Age (years) 


50.7±12.1 30-70 


45.2±10.7 30-70 


Height (meters) 


1.63±0.08 1.50-1.83 


1.65±0.10 1.50-1.85 


Weight (kg) 


74.6±11.8 40-115 


73.7±14.4 45-110 


BMI (kg/m 2 ) 


27.7±4.5 13.8-42.5 


26.8±4.2 16.5-36.7 


Sex 






Male (%) 


29.6% (32) 


39.8% (43) 


Female (%) 


70.4% (76) 


60.2% (65) 


Dominant 






Right (%) 


92.6% (100) 


94.4% (102) 


Left (%) 


7.4% (8) 


5.6% (6) 


Used to Exercises 


35.5 % (38) 


17.6% (19) 


Alcohol Usage 


5.6% (6) 


5.6% (6) 


Smoking Habit 


22.4% (24) 


22.2% (24) 



x, mean; min, minimum; max, maximum 



the ages of 30 and 70 were included, 108 (45.2±10.7 years) 
of which were in the patient group and 108 of which were 
healthy individuals (50.7±12.1 years) included in the con- 
trol group. The patients were selected by the convenience 
sampling method. All of the subjects provided an informed 
consent form for participation in the study. The study was 
conducted in accordance with the Declaration of Helsinki. 
The subacromial impingement group (SIG) was comprised 
of patients with a diagnosis of rotator cuff tear and impinge- 
ment; the inflammatory group (IG) was comprised of pa- 
tients with a diagnosis of adhesive capsulitis of the shoulder 
joint; and the disc herniation group (DHG) was comprised 
of patients with pain in the arm and the trapezius muscle 
due to disc herniation. For the patient group, the cases with 
problems in the dominant extremity were selected. The 
control group (CG) consisted of cases with no prior neck 
and shoulder problems or pain. Personal information of the 
participants, including smoking, drinking, and exercise 
habits, are presented in Table 1. 

The severity of pain was determined by the VAS. The 
asymmetry of the scapula was evaluated with the LSST us- 
ing a total of five test positions, including two modified po- 
sitions 1 '. The protraction of the scapula was evaluated by the 
shoulder protraction test. All the measurements were made 
by the same physiotherapist with a Holtain metal tape with 
an accuracy of ± 0.1 mm. The physiotherapist had 8.3 years 
of experience, and the procedures were repeated until he 
was assured of the accuracy of the measurements. A more 
detailed explanation of the tests is given below. 

VAS: The VAS is a scale comprised of a vertical line 
100 mm in length with 0, meaning "no pain," written on 
one end and 100, meaning "unbearable pain," written on the 
other. The patient indicates the level of the pain that is felt 
on the line. The reliability of the test was determined previ- 
ously (r=0.98, N=39) 15 '. 

Scapular Test: The Lateral Scapular Slide Test (LSST), 
which was described by Kibler in 1998, was used. The test 
was performed in three different positions. The distance be- 



tween the inferior angle of the scapula and the spine at the 
7th thoracic vertebra was measured bilaterally, and the dif- 
ference between the two measurements was recorded. The 
reliability of the test was determined in 2006 by Thomas 
and James in patients with shoulder problems and healthy 
individuals 12 '. 

Test position 1: Test position 1 was performed with the 
shoulder in a neutral position. The subject was asked to 
stand up with his arms hanging freely, and the measure- 
ments were made (Fig. 1) (r=0.96, N=33) 12) . 

Test position 2: The subject was positioned with the 
shoulder in 40° abduction. The hands of the subject were 
placed on the iliac crest, and the measurements were made 
(Fig. 2) (r=0.93, n=33) 12) . 

Test position 3: The subject was positioned with 90° 
abduction of the shoulder, full internal rotation and full ra- 
dioulnar pronation, and the measurements were made (Fig. 
3) (r=0.84, n=33) 12 >. 

Furthermore, test additional positions, which were mod- 
ified positions based on Kibler's test, were used. 

Test position 4: For this modified test position, the sub- 
ject was positioned with 90° flexion and full internal ro- 
tation of the shoulder, and the Kibler's test protocols were 
applied (Fig. 4). 

Test position 5: For this modified test position, the 
hands of the subject were placed on the occiput. With the 
shoulder in abduction and external rotation, the Kibler's test 
protocols were applied (Fig. 5). 

Protraction Test: 

Test position 6: While the subjects were standing 
against a wall with full contact of the back and the heels 
with the wall, the distance between the acromion and the 
wall was measured bilaterally and noted (Fig. 6) l6 \ 

Statistical Analysis: The SPSS 20 package was used. 
The descriptive data are given as mean, standard devia- 
tion, and percentage values. The independent samples t-test 
was used to compare the data from the control and patient 
groups. Analysis of variance (ANOVA) was used to com- 
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Fig. 1. Test position 1 standing 
in a dependent position 




Fig. 3. Test position 3 with 90° 
of shoulder abduction 
and full internal rotation 




Fig. 5. Test position 5 with the 
hands pleaced on the oc- 
ciput 



pare the control subjects and groups of patients with differ- 
ent pathologies. ANOVA with the post hoc Tukey's test was 
used to determine the groups showing a significant differ- 
ence. A p value of 0.05 was considered significant. 

RESULTS 

The VAS score of the patients during the activities was 
66 ± 23.7 (20-100) mm, and the resting VAS score was 40 
± 29.3 (20-100) mm. In the LSST and modified LSST, the 
scapular asymmetry and shoulder protraction on the af- 
fected side in the patient group were significantly higher (p 
<0.05), which were measured on the dominant extremities 
of the patients. On the unaffected side, there was no dif- 
ference in shoulder protraction (p> 0.05). The results and 
p-values are given in Table 2. 

The patients included in the study were divided into dif- 
ferent groups according to their pathologies. They were 
compared in terms of scapular asymmetry and shoulder 
protraction by means of the tests described above. There 




Fig. 2. Test position 2 with arms 
resting on hips with 
thumbs posterior 




Fig. 4. Test position 4 with 90° 
of shoulder flexion and 
full internal rotation 




Fig. 6. Test position 6 standing 
against a wall 



were no differences between the SIG, IG, and DHG groups 
according to the results for test position 1, 4, and 5 (p>0.05). 
However, the results of the CG group were statistically 
significant (p <0.05). According to the results for test po- 
sition 3, there was a significant difference in the SIG and 
CG groups compared with the other groups (p <0.05). Ac- 
cording to the results for test position 2, there were no sig- 
nificant differences in the SIG and the CG groups (p>0.05), 
whereas the DHG and CG groups were different from the 
others (p<0.05). There were no differences in the shoulder 
protraction values on the affected and unaffected sides in 
the patient group and CG group (p>0.05). The mean and 
the standard deviations of the groups are given in Table 3. 

DISCUSSION 

In this study, the scapular asymmetry and shoulder pro- 
traction of 216 cases (108 patients and 108 healthy individu- 
als) were evaluated. We found that the pathologies of the 
shoulder and cervical region cause scapular asymmetry and 
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Table 2. Results for scapular asymmetry and protraction tests of subjects 



Tests 


Patient Group (n=108) 


Control Group (n=108) 


X±SD 


Min-Max 


X±SD 


Min-Max 


Test position 1 (cm) 


0.90±0.07 


0-4 


0.31±0.04 


0-2 


Test position 2 (cm) 


0.90±0.07 


0-3 


0.34±0.04 


0-2 


Test position 3 (cm) 


0.93±0.07 


0-3.5 


0.35±0.04 


0-3 


Test position 4 (cm) 


0.96±0.07 


0-4 


0.34±0.04 


0-3 


Test position 5 (cm) 


0.82±0.06 


0-3 


0.27±0.04 


0-2 


Test position 6 (effect side) (cm) 


12.17±2.30 


6-19 


11.50d=1.99 


5-18 


Test position 6 (unaffected side) (cm) 


12.01±2.32 


7-22 


11.53±2.04 


5-18 


cm, centimeter; X, mean; SD, standard deviation; min, 


minimum; max, maximum 




Table 3. Results for scapular asymmetry and protraction tests of subjects with different patholoj 




Tests 


SIG 

n=33 


IG 
n=40 


DHG 

n=35 


CG 
n=108 


Test position 1 (cm)* 


0.88±0.13 


0.90±0.10 


0.88±0.17 


0.31±0.04 a 


Test position 2 (cm)* 


1.14±0.19 


0.86±0.08 


0.72±0.14 a 


0.34±0.04 a 


Test position 3(cm)* 


0.64±0.15 a 


1.09±0.11 


0.81±0.09 


0.35±0.04 a 


Test position 4 (cm)* 


0.74±0.11 


0.96±0.10 


1.20±0.16 


0.34±0.04 a 


Test position 5(cm)* 


0.72±0.10 


0.87±0.09 


0.79±0.11 


0.27±0.00 a 


Test position 6 (effect side) (cm)* 


12.62±2.21 


12.38±2.15 


11.09±2.59 


11.50±1.99 


Test position 6 (uneffected side) (cm)* 


12.34±2.30 


12.20±2.12 


11.40±2.84 


11.53±2.04 



SIG, subacromial impingement group; IG, inflammatory group; DHG, disc herniation group; CG, control group 
*Anova, Tukey's test, a: different from other groups 



shoulder protraction on the affected side. The pathologies 
of the included patients consisted of impingement, disc her- 
niation, and acute pathologies. 

In the literature, there are various studies about asym- 
metry of the scapula in patients with impingement or rota- 
tor cuff tear. Escamilla et al. (2009) reported that the in- 
fraspinatus and supraspinatus muscles play an important 
role in the position of the scapula and that at the maximal 
humeral elevation, there is scapular rotation of 45-55 de- 
grees 17 '. Schachter et al. (2010) emphasized the importance 
of scapula stabilizers in the pathologies of the shoulder and 
in athletes 18 '. Furthermore, it was demonstrated in 32 pa- 
tients with multidirectional instability of the shoulder joint 
that the scapulothoracic and glenohumeral joint rhythm 
changed due to a decrease in muscle strength and that these 
problems can be solved by physiotherapy 19 '. Baltaci et al. 
(2007) revealed the effectiveness of rehabilitation in pa- 
tients with shoulder problems 20 '. 

The position of the scapula is very important for muscle 
balance. The scapula retains its external rotation during re- 
traction, which forms a support for the function of the RC 
muscles. On the other hand, when the scapula is protracted, 
there is a decrease in the strength of the RC muscles due 
to the decreased ability to generate internal and external 
power. In a study in which 11 patients with a diagnosis of 
impingement were compared with 11 healthy individuals, 
Laudner et al. (2006) observed that the pathology caused 
a posterior tilt of the scapula 21 '. Alizedah et al. reported 
in 2009 that there is a significant relationship between the 
contraction abilities of the muscles in the shoulder region 



and the position of the scapula and that shoulder protraction 
developed due to poor posture creates a disadvantage for 
muscle function 22 '. Furthermore, they stated that not only 
do the changes in the position of the scapula interfere with 
muscle performance but also that poor posture has an ef- 
fect on this situation. These studies showed that scapular 
asymmetry and protraction develop because of subacromial 
impingement syndrome. 

In a similar study, DiVeta et al. reported in 1990 that 
scapular protraction leads to an abnormal position of the 
scapula and causes an increase in the distance between the 
inferior angle of the scapula and the spinous process of the 
vertebra 23 '. Our results were in agreement with those in the 
literature, showing that pathologies such as impingement, 
rotator cuff tear inflammation, and disc herniation all cause 
scapular asymmetry and consequently protraction in the af- 
fected extremity. 

However, no research exists comparing patients with dif- 
ferent cervical and shoulder pathologies. In our study, pa- 
tients with different diagnoses were divided into groups and 
compared and contrasted in terms of scapular asymmetry 
and protraction. In these cases, although there was signifi- 
cant scapular asymmetry and protraction compared with 
the healthy individuals, there were no differences among 
the patient groups. 

In our study, the LSST and modified LSST positions 
were used to study the layout of the scapula. In order to de- 
termine the asymmetry of the scapula, many studies in the 
literature were examined. Lewis et al. (2002) claimed that 
superficial palpation of the scapula is a reliable method to 
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determine scapular position 10 '. Dennis et al. (1996) used the 
Lennie test and stated that this test, based on radiography, 
is reliable 9 '. Kibler's Lateral Scapular Slide Test (LSST) has 
been used to determine scapular asymmetry 1 '. Asymmetry 
can be determined by calculating the differences among 
the three different measurements in the various positions. 
By the LSST, values of less than 1 cm indicate a normal 
shoulder, whereas the values above 1 cm are pathologi- 
cal. Microtrauma of the shoulder joint can cause pain and 
impaired functions. In our study, the LSST values in the 
patient group were under 1 cm, and these patients all had 
symptoms due to the pathology of the shoulder. Our results 
for the 108 cases with scapular asymmetry indicate that the 
pathological value of 1 cm described by Kibler is too high. 

There are studies suggesting that the LSST is variable 
and therefore produces unreliable results 2-11 '. On the other 
hand, T'Jonck et al. (1996) stated that the LSST is a reli- 
able method, which would be a promising method for future 
studies, after a period of adaptation. In a study with 27 pa- 
tients with shoulder pain and 30 control subjects, Shadmehr 
et al. (2010) reported that the LSST has a low reliability 24 ' 25) . 
Thomas and James (2006) determined the reliability of the 
LSST test in 2006 in 33 men, and they found the test to be 
reliable by intrarater and interrater test evaluation 12 '. The 
LSST test was used in our study. In addition, considering 
the discussions in the literature, two modified LSST posi- 
tions were added. Although there are controversial results 
in the literature regarding the test results, we have been able 
to determine the asymmetry in our subjects using this test. 

The number of cases (a total of 216, including 108 pa- 
tients and 108 healthy individuals) in the study is high com- 
pared with other studies in the literature. One aspect that 
was different from other studies in the literature was the 
comparison of patients with different pathologies. However, 
due to the low number of patients with some of the patholo- 
gies, no significant differences were found. Although the 
values seem to be similar, we believed that the cases with 
different diagnoses would have different postures. In order 
to illustrate these differences, the evaluation methods could 
be expanded and the number of cases could be increased. 
Furthermore, a scoliometer or caliper could be used for 
the assessment. The three-dimensional electromagnetic 
tracking method has been used recently for examining the 
scapula at five different angles. However, there are some 
clinical problems regarding this technique. There are stud- 
ies claiming that the validity and the reliability of these tests 
are impaired due to the movement of the skin between the 
sensor and the scapula 26 '. The validity and the reliability of 
the tests used by Kibler were determined by Thomas and 
James (2006) 12 '. However, the results of this test may vary 
due to the structural changes in the cases. For example, the 
inferior angle of the scapula can be affected by both the 
upward rotation and the protraction of the scapula. Further 
studies are needed for modified tests that can differentiate 
protraction from rotation and can be used as a guide in the 
planning of rehabilitation. 

In conclusion, asymmetry of the scapula is observed in 
patients with cervical and shoulder pathology. This asym- 
metry results in protraction on the affected side. The LSST 



test is sufficient to determine scapular asymmetry and also 
a practical method for clinical applications. However, the 
value of 1 cm as a pathological indicator, as described by 
Kibler, is thought. 
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